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1. A cylindrical pressure vessel 1.50 m in diameter is constructed by warping a 15-mm-thick steel plate into a
spiral and butt-welding the mating edges of the plate as shown in Fig.1. The butt-welded seams form an
angle of 30° with a transverse plane through the cylinder. Determine (a) the hoop stress oy, (b) the axial
stress &,, {c) the normal stress ¢ perpendicular to the weld, and {d) the shearing stress © paralle! to the weid

when the internal pressure in the vessel is 1500 kPa. (25%)

Fig.1: Pressure vesse! with internal pressure

2. At a point in a structure member subjected to plane stress there are normal and shearing stresses on
horizontal and vertical planes through the point as shown in Fig.2. Determine the principal stresses and the

maximum shearing stresses at that point. (25%)
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Fig.2: Plane stresses in a structure member
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3. (25%) Determine the equations of elastic curve for the cantilever beam of bending rigidity £/
using the coordinates x1 and x3, and find the slope and deflection at the free end B.

4. {25%) Consider a column that is fixed at the base and pinned at the top (as shown below).
The column is uniform and of bending rigidity EI.

{a) Derive the buckling equation for the buckling load P of the system.

{b) Estimate the buckling load Pe by using the concept of efféctive length.
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